A model for the Fermi contact interaction is proposed in which the nuclear moment is represented as a magnetized spherical shell of radius ro. For a hydrogen-like system thus perturbed, the Schr6dinger equation is solvable without perturbation theory by use of the Coulomb Green's function. Approximation formulas are derived in terms of a quantum defect in the Coulombic energy formula. It is shown that the usual Fermi potential cannot be applied beyond first-order perturbation theory.
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Additionally, nuclear spin-spin coupling in NMR can be attributed predominantly to a second-order mechanism involving the Fermi contact interaction [3] . An unfortunate concomitant to this mechanism is the appearance of divergent nuclear magnetic self-interactions [4] . These divergences are unphysical. The problem shows up in fact even when (1) is applied to the second-order perturbation energy of a hydrogen atom [5] . An extensive literature exists on attempts to circumvent this difficulty in calculations of spin-spin coupling constants in molecules, notably HD [61.
We should like to propose as an alternative, a model for the contact interaction which leads to an exactly solvable atomic problem. Thereby, spin-spin coupling can be treated as a first-order perturbation and divergences are avoided entirely. In 0040-5744/79/0053/0159/$01.00 S.M. Blinder physical terms, the point nuclear magnetic dipole implied by the Fermi Hamiltonian (I) is to be replaced by a uniformly magnetized spherical shell of radius ro. This is effected simply by the substitution in Eq. (1):
We designate the resultant operator as the modified Fermi potential [7] .
A hydrogen-like system perturbed by a modified Fermi potential is represented by the Schr6dinger equation ( 
For atomic hydrogen (Z = 1, I = 89 using the experimental free-electron g-factor g = 2.0023193134, A = 2.1600 • 10 -v, A1 = 88 ho ---88
Now Eq. (7) is isomorphous with the defining equation for the S-wave Coulomb Green's function [8] k 2 + ~ + g(r, ro, k) = 3(r -r0)
having defined g(r, ro, k) = rroGo (r, to, k) .
The appropriate boundary conditions are r-ll2g(r, ro, k)--+O, rll~g/~r--->O as r---~ 0 
